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Increasing energy efficiency in educational buildings in terms of
environmental indicators by providing two optimized models of the
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Abstract

Environmental crises due to the ever-increasing energy consumption are undeniable. On the other hand, the wide role of
the construction industry, especially educational buildings as one of the biggest energy consumers, the importance of
environmental comfort impact on increasing the performance of students, and the need to provide solutions for retrofitting
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and optimization of school, make it necessary to notice the external walls of the buildings. To propose solutions aligned
with the operation or design stages, provide comfort, reduce energy consumption, and deal with environmental crises;
among other variables, investigating the layering of the building’s external envelope based on environmental indicators
is one of this research’s goals. The following quantitative-analytical research has applied purpose. To advance studies and
investigate the independent and simultaneous effect of research variables (type and thickness of thermal insulation and
types of building insulation blocks) on reducing energy consumption and CO, emissions and increasing comfort hours;
despite simulating and validating the results obtained from the Design-Builder software, the comparative evaluation
method has been used to compare the results with the current state of the building. The results indicate that the
implementation of an air layer or EPS thermal insulation sheet with a thickness 5 cm for existing buildings and a thickness
4 to 5 cm for new buildings will bring the best performance. Regarding environmental indicators, insulating the external
walls combined with clay blocks provides more optimal performance compared to using insulated blocks such as Leca
and Heblex without additional insulation.

Keywords: Optimization of energy consumption, Environmental Design, External shell, Educational building, Design
Builder, Hot and dry climate.
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